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Description 

1. Field of the invention. 

5 [0001] The present invention relates to a heat-sensitive Imaging element for making lithographic printing plates 
wherein the heat -sensitive imaging element comprises an IR-radiation sensitive top layer. The capacity of this top layer 
of being penetrated and/or soiubilised by an aqueous developer is changed upon exposure. 

2. Background of the invention. 

[0002] Lithography is the process of printing from specially prepared surfaces, some areas of which are capable of 
accepting lithographic ink, whereas other areas, when moistened with water, will not accept the ink. The areas whk:h 
accept ink fonn the printing image areas and the Ink-rejecting areas form the background areas. 
[0003] In the art of photolithography, a photographic material is made imagewise receptive to oily or greasy inks in ' 

IS the photo-exposed (negative-working) or in the non-exposed areas (positive-woricing) on a hydrophiiic background. 
[0004] In the production of common lithographic printing plates, also called surface litho plates or planographk: print- 
ing plates, a support that has affinity to water or obtains such affinity by chemk:al treatment is coated with a thin layer 
of a photosensitive composition. Coatings for that purpose Include light-sensitive polymer layers containing diazo com- 
pounds, dichromate-sensltized hydrophiik: colloids and a large variety of synthetic photopolymers. Particularly diazo- 

20 sensitized systems are widely used. 

[0005] Upon image-wise exposure of the light-sensitive layer the exposed Image areas become insoluble and the 
unexposed areas remain soluble. The plate is then developed with a suitable liquid to remove the diazonium salt or 
diazo resin in the unexposed areas. 

[0006] Altematively, printing plates are known that include a photosensitive coating that upon image-wise exposure 
25 is rendered soluble at the exposed areas. Subsequent development then removes the exposed areas. A typical example 
of such photosensitive coating is a quinone-diazide based coating. 

[0007] Typically, the above described photographic materials from which the printing plates are made are camera- 
exposed through a photographk: film that contains the image that is to be reproduced in a lithographic printing process. 
Such method of working is cumbersome and labor intensive. However, on the other hand, the printing plates thus 

30 obtained are of superior lithographic quality. 

[0008] Attempts have thus been made to eliminate the need for a photographic film in the above process and in 
particular to obtain a printing plate directly from computer data representing the image to be reproduced. However the 
photosensitive coating is not sensitive enough to be directly exposed with a laser. Therefor it has been proposed to 
coat a silver halide layer on top of the photosensitive coating. The silver halide can then directly be exposed by means 

35 of a laser under the control of a computer. Subsequently, the silver halide layer is developed leaving a silver image on 
top of the photosensitive coating. That silver image then sen/es as a mask in an overall exposure of the photosensitive 
coating. After the overall exposure the silver image is removed and the photosensitive coating is developed. Such 
method is disclosed in for example JP-A 60-61752 but has the disadvantage that a complex development and asso- 
ciated developing liquids are needed. 

40 [0009] GB 1 .492.070 discloses a method wherein a metal layer or a layer containing carbon black is provided on a 
photosensitive coating. This metal layer is then ablated by means of a laser so that an image mask on the photosensitive 
layer is obtained. The photosensitive layer is then overall exposed by UV-light through the image mask. After removal 
of the Image mask, the photosensitive layer Is developed to obtain a printing plate. This method however still has the 
disadvantage that the image mask has to be removed prior to development of the photosensitive layer by a cumbersome 

45 processing. 

[0010] Furthemiore methods are known for making printing plates involving the use of imaging elements that are 
heat-sensitive rather than photosensitive. A particular disadvantage of photosensitive imaging elements such as de- 
scribed above for making a printing plate Is that they have to be shielded from the tight. Furthemnore they have a 
problem of sensitivity in view of the storage stability and they show a lower resolution. The trend towards heat-sensitive 

50 printing plate precursors is clearly seen on the market. 

[0011] For example, Research Disclosure no. 33303 of January 1992 discloses a heat-sensitive imaging element 
comprising on a support a cross-linked hydrophiiic layer containing thermoplastic polymer particles and an infrared 
absorbing pigment such as e.g. carbon black. By image-wise exposure to an infrared laser, the themnoplastic polymer 
particles are image-wise coagulated thereby rendering the surface of the imaging element at these areas ink-acceptant 

55 without any further development A disadvantage of this method is that the printing plate obtained is easily damaged 
since the non-printing areas may become ink accepting when some pressure is applied thereto. Moreover, under critical 
conditions, the lithographic performance of such a printing plate may be poor and accordingly such printing plate has 
little lithographic printing latitude. 
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[0012] US-P-4,708,925 discloses imaging element including a photosensitive composition comprising an all<ali-sol- 
ubie novolac resin and an onium-sall. This composition can optionally contain an IR-sensltlzer. After image-wise ex- 
posing said Imaging element to UV - visible - or IR-radiation followed by a development step with an aqueous alkali 
liquid there is obtained a positive or negative working printing plate. The printing results of a lithographic plate obtained 

5 by irradiating and developing said Imaging element are poor. 

[0013] EP-A-625728 discloses an imaging element comprising a layer which is sensitive to UV- and I R -irradiation 
and which can be positive or negative working. This layer comprises a resole resin.a novolac resin, a latent Bronsted 
acid and an IR-absorbing substance. The printing results of a iithographk: plate obtained by irradiating and developing 
said imaging element are poor. 

10 [001 4] US-P-5,340,699 is almost identical with EP-A-625728 but discloses the method for obtaining a negative work- 
ing IR-laser recording imaging element. The IR-sensitive layer comprises a resole resin, a novolac resin, a latent Bron- 
sted acid and an IR-absorbIng substance. The printing results of a lithographic plate obtained by irradiating and de- 
veloping said imaging element are poor. 

[0015] Furthermore EP-A-678380 discloses a method wherein a protective layer is provided on a grained metal 
15 support underiying a laser-ablatable surface layer. Upon image-wise exposure the surface layer is fully ablated as well 
as some parts of the protective layer. The printing plate is then treated with a cleaning solution to remove the residu 
of the protective layer and thereby exposing the hydrophilic surface layer. 

[0016] EP-A-720057 discloses a Iithographk: printing plate by making use of a presensitized Iithographk: plate com- 
prising a support having thereon a photosensitive layer, photo-degradable resin and water-soluble resin and a light 
20 shielding layer containing an infrared absorising material and a material capable of absorbing the photosensitive wave- 
lenght of the photosensitive layer and by a process comprising ablating Imagewise the light shielding layer with laser 
light, overall exposing with a ray active to the photosensitive layer to cause photochemical change of the photosensitive 
layerin which the light shielding layer has been removed by ablation and dissolving out the photosensitive layer at a 
non-imaging area. 

25 [0017] EP-A803771, which constitutes prior art under Art. 54(3)(4) EPC for DE, FR, GB discloses a method for 
making a lithographic plate comprising (i) providing an imaging element comprising on a support having a hydrophilic 
surface a photosensitive layer and a thermosensitive layer, said thermosensitive layer being opaque for light to which 
said photosensitive layer has spectral sensitivity and said themnosensitive layer comprising an infrared pigment dis- 
persed in a binder; (ii) mounting said imaging element on a drum; (III) image-wise exposing said imaging element by 

30 means of an infrared laser thereby ablating said thermosensitive layer and rendering it image-wise transparent; (iv) 
overall exposing said imaging element with light to which said photosensitive layer has spectral sensitivity; (v) devel- 
oping said imaging element to leave an Ink accepting Image of said photosensitive layer on said support. 
[0018] The above discussed systems have one or more disadvantages e.g. low infrared sensitivity, need for a pre- 
heating step (complex processing) or are not imageable at short as welt as at long pixel dwell times. So there is still a 

35 need for heat-sensitive imaging materials that can be imaged by laser exposure at short as well as at long pixel dwell 
times and that yields lithographic printing plates with excellent printing properties. 

3. Summary of the Invention. 

40 [0019] It is an object of the invention to provide a heat-sensitive imaging element for making lithographic printing 
plates having excellent printing properties, developable in a convenient ecological way. 

[0020] It is further an object of the present Invention to provide a heat-sensitive Imaging element for making printing 
plates having a high Infrared sensitivity. 

[0021] It Is also an object of the present invention to provide a heat-sensitive imaging element for making a printing 
4s plate of high quality which can be imaged by laser exposure at short as welt as at long pixel dwell times. 

[0022] Further objects of.'the present invention will become clear from the description hereinafter. 

[0023] According to one embodiment of the present invention, there is provided a heat-sensitive imaging element 

for making a lithographic printing plate comprising on a lithographic base having a hydrophilic surface a hydrophobic 

layer which is a visible light' or UV-desensltised layer and comprises a polymer, soluble in an aqueous alkaline solution 
so and a top layer that is sensitive to IR-radiation characterised in that said top layer upon image-wise IR-laser exposure 

has a decreased or Increased capacity for being penetrated and/or solubiilsed by an aqueous alkaline solution having 

a pH between 7.5 and 14. 

[0024] According to a another embodiment of the present invention, there is provided a positlve-woridng heat-sen- 
sitive imaging element for making a lithographic printing plate comprising on a lithographic base having a hydrophilk: 
S5 surface a hydrophobic layer not containing an o-quinonedlazlde and comprising a polymer, soluble in an aqueous 
alkaline solution, and a non-ablative top layer that is sensitive to IR-radiation, characterised In that said top layer upon 
image-wise IR-laser exposure has an increasedcapacity for being penetrated and/or solubilised by an aqueous alkaline 
solution having a plH between 7.5 and 14. 
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4. Detailed description of the invention. 

[0025] It has been found that according to the present invention, using a heat-sensitive imaging element as descnbed 
above, lithographic printing plates of high quality can be obtained in an ecologically acceptable way 
5 [0026] A heat-sensitive imaging element in accordance with the present invention comprises on a lithographic base 
a hydrophobic layer comprising a polymer, soluble in an aqueous alkaline solution and an IR-radiatlon sensitive top 
layer. 

[0027] The top layer, in accordance with the present invention comprises an IR-absorbing compound and a binder 

resin. Particularly useful IR-absorbing compounds are for example infrared dyes, metal carbides, borides, nitrides. 
10 carbo nitrides, bronze-structured oxides and oxides structurally related to the bronze family but lacking the A component 
e.g. W02,9. Preferably carbon black is used as the IR-absorbing compound. As a binder resin gelatin, cellulose, cel- 
lulose esters e.g. cellulose acetate, polyvinyl alcohol, polyvinyl pyrrolidone, a copolymer of vinylidene chloride and 
acrylonltrile. poly(meth)acrylates, polyvinyl chloride, silicone resins etc. can be used. Preferred as binder resin is ni- 
trocellulose. 

15 [0028] In the top layer a difference in the capacity of being penetrated and/or soiubiiised by the aqueous alkaline 
solution is generated upon image-wise exposure. A difference in the capacity of the top layer to be penetrated and/or 
soiubiiised by a developing solution can be obtained by a thermally induced physical or chemical transfonnation. An 
Example of a thennally induced physical transformation which generates a difference In said capacity is laser induced 
coalescence of hydrophobic polymer particles in a hydrophilic binder as described In EP-A nos. 770 494, 770 495, 770 

20 496 and 770 497, which creates a reduction in the capacity of being penetrated and/or soiubiiised in the exposed areas. 
Examples of thermally Induced chemical transformations which generate a difference in the capacity of the layer for 
penetration and/or solubilisation by a developer are: laser Induced change In polarity which increases the said capacity 
In the exposed areas and laser Induced crosslinking which reduces the said capacity in the exposed areas. The change 
in said capacity created upon laser exposure, should be high enough to allow a complete clean-out without damaging 

25 and/or solubilising the resulting image upon development with an aqueous alkaline solution. 

[0029] In thepreferred case that the said capacity is increased upon image-wise laser exposure, the imaged parts 
will be cleaned out during development without solubilising and/or damaging the non-imaged parts. 
[0030] In the case that the said capacity is decreased upon image-wise laser exposure, the non-imaged parts will 
be cleaned out during development without solubilising and/or damaging the Imaged parts. 

30 [0031] The development with the aqueous alkaline solution is preferably done within an interval of 5 to 120 seconds. 
[0032] In addition to the IR-sensitive compound the top layer may comprise a compound sensitive to visible light 
and/or UV-radiatlon to sensitise this layer to visible light and/or UV-radiation. 

[0033] Between the top layer and the lithographic base the present invention comprises a hydrophobic layer soluble 
in an aqueous alkaline developing solution with preferentially a pH between 7.5 and 14. The hydrophobic binders used 

35 in this layer are preferably hydrophobic binders as used in conventional positive or negative woricing PS-plates e.g. 
novolac, polyvinyl phenols, cariboxy substituted polymers etc. Typical examples of these polymers are descibed in DE- 
A-4007428, DE-A-4027301 and DE-A-4445820. The hydrophobic binder used in connection with the present Invention 
is further characterised by Insolubility in water and partial solubility/swellability in an alkaline solution and/or partial 
solubility in water when combined with a cosolvent. According to one embodiment of the invention, the imaging element 

40 is positive or negative working (i.e. the penetrability and/or solubility of the top layer Is increased resp. decreased upon 
exposure) and comprises a hydrophobic layer which is a visible light- or UV-desensitised layer. This visible light- or 
UV-desensitised layer does not comprise photosensitive ingredients such as diazo compounds, photoacids, photoin- 
Itiators, quinone diazides, sensitisers etc. which absorb in the wavelength range of 250nm to 650nm. In this way a 
daylight stable printing plate can be obtained. According to another embodiment of the invention, the imaging element 

45 is positive working (i.e. the penetrability and/or solubility of the top layer is Increased upon exposure) and comprises 
a hydrophobic layer which does not contain o-quinone-diazides. Furthermore the IR-radiation sensitive top layer can 
be partially soiubiiised in the aqueous alkali soluble layer upon exposure. 

[0034] In the Imaging element according to the present invention, the lithographic base can be an anodised aluminum. 
A particularly preferred lithographic base is an electrochemically grained and anodised aluminum support. The ano- 

50 dised aluminum support may be treated to improve the hydrophilic properties of its surface. For example, the aluminum 
support may be silicated by treating its surface with sodium silicate solution at elevated tehiperature, e.g. 95*^0. Alter- 
natively, a phosphate treatment may be applied which involves treating the aluminum oxide surface with a phosphate 
solution that may further contain an Inorganic fluoride. Further, the aluminum oxide surface may be rinsed with a citric 
acid or citrate solution. This treatment may be can'ied out at room temperature or can be carried out at a slightly elevated 

55 temperature of about 30 to 50'C. A further interesting treatment involves rinsing the aluminum oxide surface with a 
bicarbonate solution. It Is further evident that one or more of these post treatments may be carried out alone or in 
combination. More detailed descriptions of these treatments are given In GB 1.084.070, DE-A-4423140, OE-A- 
4417907. EP-A-659909. EP-A-537633, DE-A-4001466,EP-A-292801. EP-A-291760 and US-P-4,458,005. 
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[0035] According to another embodiment in connection with the present invention, the lithographic base comprises 
a flexible support, such as e.g. paper or plastic film, provided with a cross-linked hydrophilic layer. A particularly suitable 
cross-linked hydrophilic layer may be obtained from a hydrophilic binder cross-linked with a cross-linking agent such 
as fomialdehyde, glyoxal, polyisocyanate or a hydrolysed tetra-alkylorthosilicate. The latter is particularly preferred. 

5 [0036] As hydrophilic binder there may be used hydrophilic (co)polymers such as for example, homopolymers and 
copolymers of vinyl alcohol, acrylamide, methylol acrylamide, methylol methacrylamide, acrylic acid, methacrylic acid, 
hydroxyethyl acrylate, hydroxyethyl methacrylate or maieic anhydrideA/inylmethylether copolymers. The hydrophllk:ity 
of the (co)polymer or (co)polymer mixture used is preferably the same as or higher than the hydrophiltoity of polyvinyl 
acetate hydrolyzed to at least an extent of 60 percent by weight, preferably 80 percent by weight. 

10 [0037] The amount of crosslinking agent, in particular of tetraalkyt orthosilrcate, is preferably at least 0.2 parts by 
weight per part by weight of hydrophilic binder, preferably between 0.5 and 5 parts by weight, more preferably between 
1 .0 parts by weight and 3 parts by weight. 

[0038] A cross-linked hydrophilic layer in a lithographic base used in accordance with the present embodiment pref- 
erably also contains substances that increase the mechanical strength and the porosity of the layer For this purpose 

IS colloidal silica may be used. The colloidal silica employed may be in the form of any commercially available water- 
dispersion of colloidal silica for example having an average partk:ie size up to 40 nm, e.g. 20 nm. In addition inert 
particles of larger size than the colloidal silica can be added e.g. silica prepared according to Stober as described In 
J. Colloid and Interface Sci., Vol. 26, 1968, pages 62 to 69 or alumina particles or particles having an average diameter 
of at least 1 00 nm which are particles of titanium dioxide or other heavy metal oxides. By incorporating these particles 

20 the surface of the cross-linked hydrophilic layer is given a unifomi rough texture consisting of microscopic hills and 
valleys, which serve as storage places for water in background areas. 

[0039] The thickness of a cross-linked hydrophilic layer in a lithographic base in accordance with this embodiment 
may vary in the range of 0.2 to 25 \m and Is preferably 1 to 10 \im. 

[0040] Partteular examples of suitable cross-linked hydrophilic layers for use in accordance with the present invention 
25 are disclosed in EP-A 601240, GB-P-1419512, FR-P-2300354. US-P-3971660, US-P-4284705 and EP-A 514490. 
[0041] As flexible support of a lithographic base in connection with the present embodiment it is particularly preferred 
to use a plastic film e.g. substrated polyethylene terephthalate film, cellulose acetate film, polystyrene film, polycar- 
bonate film etc... The plastk: film support may be opaque or transparent. 

[0042] It is particularly prefen^ed to use a polyester film support to which an adhesion Improving layer has been 
30 provided. Particularly suitable adhesion improving layers for use in accordance with the present invention comprise a 
hydrophilic binder and colloidal silica as disclosed in EP-A 619524, EP-A 620502 and EP-A 619525. 
[0043] Preferably, the amount of silica in the adhesion Improving layer Is between 200 mg per m^ and 750 mg per 
m^. Further, the ratio of silica to hydrophilic binder is preferably more than 1 and the surface area of the colloidal silica 
is preferably at least 300 m^ per gram, more preferably at (east 500 m^ per gram. 
35 [0044] Image-wise exposure in connection with the present invention is an image-wise scanning exposure involving 
the use of a laser that operates in the infrared or near-infrared, i.e. wavelength range of 700-1500 nm. Most prefen-ed 
are laser diodes emitting in the near-Infrared. Exposure of the Imaging element can be perfonned with lasers with a 
short as well as with lasers with a long pixel dwell time. Prefen'ed are lasers with a pixel dwell time between 0.005 \is 
and 20 |xs. 

40 [0045] After the Image-wise exposure the heat-sensitive imaging element is developed by rinsing it with an aqueous 
alkaline solution. The aqueous alkaline solutions used in the present invention are those that are used for developing 
conventional positive or negative working presensitised printing plates and have a pH between 7.5 and 14. Thus the 
Imaged parts of the top layer that were rendered more penetrable for the aqueous alkaline solution upon exposure and 
the parts of the underlying layer are cleaned-out whereby a positive working printing piate is obtained. To obtain a 

45 negative working printing plate, the laser imaged parts of the layer are rendered less penetrable for the aqueous alkaline 
solution upon image-wise exposure, thus the non-Imaged parts of the top layer and the parts of the underlying layer 
are cleaned out. 

[0046] According to another embodiment of the method in accordance with the present invention, the imaging element 
is first mounted on the printing cylinder of the printing press and then image-wise exposed directly on the press. Sub- 
so sequent to exposure, the imaging element can be developed as described above. 

[0047] The printing plate of the present invention can also be used in the printing process as a seamless sleeve 
printing plate. In this option the printing plate is soldered in a cylindrical fomi by means of a laser. This cylindrical 
printing plate which has as diameter the diameter of the print cylinder Is sllded on the print cylinder Instead of applying 
in a classical way a classically fomied printing plate. More details on sleeves are given in "Graf isch Nieuws" ed. Keesing, 
55 15, 1995, page 4 to 6. 

[0048] After the development of an image-wise exposed imaging element with an aqueous alkaline solution and 
drying, the obtained plate can be used as a printing plate as such. However, to Improve durability it is still possible to 
bake said plate at a temperature between 200"C and 300**C for a period of 30 seconds to 5 minutes. Also the Imaging 
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element can be subjected to an overall post-exposure to UV-radiation to harden the Image In order to increase the run 
lenght of the printing plate. 

[0049] The following example Illustrates the present invention without limiting it thereto. All parts and percentages 
are by weight unless otherwise specified. 

5 

EXAMPLES 

Example 1 : Positive working thermal plate based on an alkali-soluble binder. IR-laser exposure with short pixel dwell 
time (0.05}is) 

10 

Preparation of the lithographfc base 

[0050] A 0.20 mm thick aluminum foil was degreased by immersing the foil in an aqueous solution containing 5 g/l 
of sodium hydroxide at 50*C and rinsed with demineralized water. The foil was then electrochemical ly grained using 
15 an alternating current In an aqueous solution containing 4 g/l of hydrochloric acid, 4 g/l of hydroboric acid and 5 g/1 of 
aluminum Ions at a temperature of 35^C and a cun-ent density of 1200 A/m^ to forni a surface topography with an 
average center-line roughness Ra of 0.5 pjn. 

After rinsing with demineralized water the aluminum foil was then etched with an aqueous solution containing 300 g/l 
of sulfuric acid at 60*C for 1 80 seconds and rinsed with demineralized at 25'C for 30 seconds. 
20 The foil was subsequently subjected to anodic oxidation in an aqueous solution containing 200 g/l of sulfuric acid at a 
temperature of 45*'C, a voltage of about 10 V and a current density of 150 A/m^ for about 300 seconds to form an 
anodic oxidation film of 3.00 g/m^ of AtjOs, then washed with demineralized water, posttreated with a solution containing 
20 Q/\ of sodium bicariDonate at 40*C for 30 seconds, subsequently rinsed with demineralized water at 20^C during 
120 seconds and dried. 

25 

Preparation of the Imaging element 

[0051] On a lithographic base was first coated a 5 % by weight solution of l\4ARUKA LYNCUR M H-2 (homopotymer 
of polyvinyiphenol from l^aruzen Co.) in methyl ethyl ketone to a wet thickness of 20 ^m. This layer was dried for 1 0 

30 minutes at 40*C. 

Upon this layer was then coated, with a wet coating thickness of 20|xm, the I R-sensitive fomnulatlon on basis of a carison 
black dispersion, with the following ingredients In parts by weight, as Indicated. 





Ethylacetate 


579.7 


35 


Butylacetate 


386.5 




Special Schwarz 250 (cartson black available from Degussa) 


16.7 




Nitrocellulose E950 (available from Wolff Walsrode) 


12.3 




Solsperse 5000 (wetting agent available from ICt) 


0.3 


40 


Solsperse 28000 (wetting agent available from tCI) 


1.7 




Cyme! 301 (meiamlne hardener available from Dyno Cyanamld) 


2.3 




p-toluene sulfonic acid 


0.5 



The IR-sensitlve coating was dried for 2 minutes at 120*C. 

45 

imagewlse exposure and processing of the imaging element 



[0052] The IR-sensitive printing plate was subjected to a scannnig NdYAG Infrared laser emitting at 1064 nm in an 

internal drum configuration (scan speed 218 m/s, pixel time O.OSjis, spot size 14 jim and the power on the surface of 
so the imaging element was varied from 2 Watts to 6 Watts). After this exposure the IR-sensitive mask has partly disap- 
peared in areas exposed to the laser-beam. 

Further the imaging element was subjected to a developing process with Ozasol EP26 (aqueous alkaline developing 
solution available from AGFA), hereby removing the IR-imaged parts and resulting in a positive printing plate. 
After processing, the printing plate was mounted on a GT046 offsetpress. As an ink was used K+E 123W and as a 
ss fountain solution Rotamatlc. Printing was started and a good printing quality was obtained without any ink uptake in 
the IR-lmaged parts. 
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Example 2 : Positive working thermal plate based on an alkali-soluble binder IR-laser exposure with long pixel dwell 
time (2.4^s) 

[0053] The imaging element of example 1 was subjected to a scanning NdYIMaser emitting at 1 050 nm (scanspeed 
4.4 m/s, pixel time 2.4 \is , spot size 15 ^im and the power on plate surface was varied from 75 to 475 mW ). After this 
exposure the IR-sensitive mask has partly disappeared In areas exposed to the laser-beam. 
Further the imaging element was subjected to a developing process with Ozasol EP26 (aqueous alkaline developing 
solution available from AGFA), hereby removing the IR-imaged parts and resulting in a positive printing plate. 
After processing, the printing plate was mounted on a GT046 offsetpress. As an ink was used K+E 123W and as a 
fountain solution Rotamatic. Printing was started and a good printing quality was obtained without any ink uptake In 
the IR-imaged parts. 

Example 3 : Positive working thermal plate based on a thennally hardenable alkali-soluble layer composition. 
Preparation of the lithographic base 
[0054] see example 1 
Preparation of the imaging element 

[0055] On a lithographic base was first coated a 5 % by weight solution of a thermally hardenable composition in 
methyl ethyl ketone to a wet thickness of 20 nm. The resulting dry alkaline soluble, thermally hardenable layer had the 
following composition : 65 % w/W MARUKA LYNCUR M H-2 (homopolymer of polyvinylphenol from Maruzen Co.) . 30 
% CYMEL 303 (hexamethoxymethyl melamine from Dyno Cyanamid). 6 % w/w TRIA2INE S (2.4,6-(trichloromethyI)- 
s-triazine from PCAS). This layer was dried for 1 0 minutes at 40*C. 

Upon th is layer was then coated, with a wet coating thickness of 20^m, the IR-sensltive f omriulatlon on basis of a carbon 
black dispersion, with the following ingredients In parts by weight, as indicated. 



The IR-sensitive coating was dried for 2 minutes at 120*C. 
Imagewlse exposure and processing of the Imaging element 

[0056] The IR-sensltive printing plate was subjected to a scannnig Nd YAG infrared laser emitting at 1 064 nm in an 
intemal drum configuration (scan speed 218 m/s, pixel time 0.05^s, spot size 14 ^im and the power on the surface of 
the Imaging element was varied from 2 Watts to 6 Watts). After this exposure the IR-sensitive mask has partly disap- 
peared in areas exposed to the laser-beam. 

Further the imaging element was subjected to a developing process with Ozasol EP26 (aqueous alkaline developing 
solution available from AGFA), hereby removing the IR-imaged parts and resulting in a positive printing plate. 
Then the resulting printing plate was post-baked for 2 minutes at 200»C to Induce themrial hardening. This resulted in 
a printing plate with a higher run lenght compared to example 1. 

Example 4 : Positive woridng themial plate based on an alkali-soluble binder. IR-laser exposure with short pixel dwell 
time (0.05^s) 

Preparation of the lithographic base 
[0057] See example 1 



Ethylacetate 
Butylacetate 

Special Schwarz 250 (carbon black available from Degussa) 
Nitrocellulose E950 (available from Wolff Walsrode) 
Solsperse 5000 (wetting agent available from ICI) 
Solsperse 28000 (wetting agent available from ICI) 
Cymel 301 (melamine hardener available from Dyno Cyanamid) 
p-toluene sulfonic acid 



579.7 
386.5 
16.7 
12.3 
0.3 
1.7 
2.3 
0.5 
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Preparation of the imaging element 

[0058] On a lithographic base was first coated a 5 % by weight solution of ALVONOL PN429 (aesol novolac from 
l-toechst) and 3,4,5-trlmetho)(ybenzoic acid (from Aldrich) (ratio 88:12) in methyl ethyl ketone to a wet thickness of 20 
5 ^m. This layer was dried for 30 seconds at 1 20'C. 

Upon this layer was then coated, with a wet coating thickness of 20^m, the IR-sensitive formulation on basis of a carbon 
black dispersion, with the following ingredients in parts by weight, as indicated. 





Ethylacetate 


900.0 


10 


Butylacetate 


600.0 




Special Schwarz 250 (carbon black available from Degussa) 


22.0 




Nitrocellulose E950 (available from Wolff Walsrode) 


2.2 




Solsperse 5000 (wetting agent available from ICI) 


0.44 


15 


Solsperse 26000 (wetting agent available from ICI) 


2.2 



[0059] The IR-sensitive coating was dried for 30 seconds at 120''C. 



Imagewise exposure and processing of the Imaging element 

20 

[0060] The IR-sensitive printing plate was subjected to a scannnig NdYAG infrared laser emitting at 1064 nm in an 
Intemal drum configuration (scan speed 21 8 m/s. pixel time 0.05)iS, spot size 1 4 ^m and the power on the surface of 
the imaging element was varied from 2 Watts to 6 Watts). After this exposure the IR-sensitive mask has partly disap- 
peared in areas exposed to the laser-beam. 
25 Further the imaging element was subjected to a developing process with Ozasol EP26 (aqueous alkaline developing 
solution available from AGFA) diluted with 1 0%, hereby removing the IR-imaged parts and resulting in a positive printing 
plate. 

After processing, the printing plate was mounted on a GT046 offsetpress. As an ink was used K+E 123W and as a 
fountain solution Rotamatk:. Printing was started and a good printing quality was obtained without any Ink uptake in 

30 the IR-imaged parts. 

Example 5: Positive working thermal plate based on an alkali-soluble binder. IR-laser exposure with long pixel dwell 
time (2.4^). 

35 [0061 J The Imaging element of example 4 was subjected to a scanning NdYlf-laser emitting at 1 050 nm (scanspeed 
4.4 m/s, pixel dwell 2.4^s, spot size 1 S^im and the power on the plate surface was varied from 75 to 475 mW). After 
this exposure the IR-sensitive mask has partly disappeared in the areas exposed to the laser-beam. 
Further the Imaging element was subjected to a developing process with Ozasol EP26 (aqueous alkaline developing 
solution available from AGFA) diluted with 1 0% water, hereby removing the IR-imaged parts and resulting in a positive 

40 printing plate. 

After processing, the printing plate was mounted on a GT046 offsetpress. As an ink was used K+E 123W and as a 
fountain solution Rotamatic. Printing was started and a good printing quality was obtained without any ink uptake in 
the IR-imaged parts. 

45 

Claims 

1 . A heat-sensitive imaging element for making a lithographic printing plate comprising on a lithographic base having 
a hydrophillc surface a hydrophobic layer which is a visible light- or UV-desensitlsed layer and comprises a polymer, 

50 soluble in an aqueous alkaline solution and a top layer that is sensitive to IR-radiation characterised in that said 

top layer upon image-wise IR-laser exposure has a decreased or increased capacity for being penetrated and/or 
solubilised by an aqueous alkaline solution having a pH between 7.5 and 14. 

2. A heat-sensitive imaging element according to claim 1 where upon Image-wise laser exposure the capacity of the 
55 top layer to be penetrated and/or solubilised is Increased, said Increase leads to a clean-out of the laser imaged 

parts without solubilising and/or damaging the non-imaged parts upon developing said laser-Imaged imaging el- 
ement with an aqueous alkaline solution. 
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3. A heat-sensitive imaging element according to any of claims 1 or 2 wherein upon image-wise exposure the capacity 
of the top layer to be penetrated and/or solubiiised is decreased, said decrease leads to a clean-out of the non- 
imaged parts without solubilising and/or damaging the laser imaged parts upon developing said laser exposed 
imaging element with an aqueous alkaline solution. 

4. A heat-sensitive Imaging element according to any of claims 1 to 3 wherein said hydrophobic layer comprising a 
polymer soluble in an aqueous alkaline solution Is a themially hardenable layer. 

5. A heat-sensitive imaging element according to any of claims 1 to 4 wherein said hydrophobic layer comprising a 
polymer soluble in an aqueous alkaline solution comprises a hydrophobic binder. 

6. A heat-sensitive imaging element according to claim 5 wherein said hydrophobic binder is characterised by Insol- 
ubility In water and 

a. partial solubility or swellability in an aqueous alkaline solution and/or 
B. partial solubility In water when combined with a cosolvent 

7. A heat-sensitive imaging element acconjing to claims 5 or 6 wherein said hydrophobic binder is selected from the 
group consisting of novoiacs, polyvinyl phenols, and cartsoxy substituted polymers. 

8. A heat-sensitive Imaging element according to any of claims 1 to 7 wherein said IR-sensltive top layer comprises 
nitrocellulose or a silicone resin. 

9. A heat-sensitive imaging element according to any of claims 1 to 8 wherein said IR-sensitive top layer comprises 
a light absorbing compound sensitive to: 

near IR-radiation and 

visible radiation and/or UV-radiation. 

10. A positlve-woridng heat-sensitive imaging element for making a lithographic printing plate comprising on a litho- 
graphic base having a hydrophllk: surface a hydrophobic layer not containing an o-qulnonediazide and comprising 
a polymer, soluble in an aqueous alkaline solution, and a non-ablative top layer that is sensitive to IR-radiation, 
characterised in that said top layer upon image-wise IR-laser exposure has an increased capacity for being pen- 
etrated and/or solubiiised by an aqueous alkaline solution having a pH between 7.5 and 14. 

• 

1 1 . An imaging element according to claim 1 0 wherein said polymer soluble in an aqueous alkaline solution is selected 
from the group consisting of novoiacs, polyvinyl phenols, and cartsoxy substituted polymers. 

12. An imaging element according to claims 10 or 11 wherein said IR-sensltive top layer comprises nitrocellulose or 
a silicone resin. 



PatentansprQche 

1 . Warmeempfindiiches Bilderzeugungselement zur Herstellung einer lithographlschen Oruckplatte mit einer auf el- 
nem lithographlschen Trdger mit einer hydrophilen Oberiliiche angeordneten hydrophoben Schicht, dlegegenOber 
sichtbarem Licht Oder UV desensibilisiert ist und ein in wSBrig-alkalischer Losung Idsliches Polymer enthalt, und 
einer gegenuber IR-Strahtung empfindllchen Deckschicht, dadurch gekennzelchnet, daB die Durchdringbartceit 
und/oder Solubilisierbarkeit der Deckschicht in waBrig-alkaiischer Ldsung mit einem pH-Wert zwischen 7,5 und 
14 bei biidmaBiger IR-Lasertselichtung zunimmt oder abnimmt. 

2. Wamieempfindliches Bilderzeugungselement nach Anspruch 1 , bel dem die Durchdringbarkeit und/oder Solubi- 
lisierbari(eit der Deckschicht be! bildmiBiger Laseri)elichtung zunimmt und diese Zunahme zu einer Entfemung 
der laserbebilderten Telle fuhrt, ohne die nicht bebilderten Telle beim Entwickeln des laserbebilderten Bilderzeu- 
gungsetements mit waBrig-alkalischer Losung zu solubilisieren und/oder zu beschadigen. 

3. Wdrmeempflndllches Bilderzeugungselement nach Anspruch 1 oder 2, bel dem die Durchdringbariceit und/oder 
Sotubilisieriaarkeit der Deckschicht bel bildmaBiger Belichtung abnimmt und diese Abnahme zu einer Entfernung 
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der nicht bebilderten Telle fuhrt, ohne die laserbebilderten Teile beim Entwickein des iaserbelichteten Bilderzeu- 
gungselements mit wdBrig-alkalischer Losung zu solubitisieren und/oder zu beschddigen. 

4. Wamrieempfindllches Bilderzeugungselement nach einem der Anspruche 1 bis 3, bei dem es sich bef der ein in 
waBrig-alkallscher Losung tostiches Polymer enthattenden hydrophoben Schicht urn eine thermisch hdrtbare 
Schicht handelt. 

5. Wamieempfindliches Biiderzeugungselement nach einem der Anspriiche 1 bis 4. bei dem die ein in wdBrig-alka- 
lischer Losung losliches Polymer enthaltende hiydrophobe Schicht ein hydrophobes Bindemittel enthalt. 

6. Wamneempfindliches Bilderzeugungselement nach Anspruch 5, bei dem das hydrophobe Bindemittel durch Un- 
ioslichkeit in Wasser und 

a. partielle Losiichkeit oder Quellbarkeit in waBrig-alkalischer Losung und/oder 

b. partielle Losiichkeit in Wasser bei Kombinatlon mit einem Cosolvens 

gekennzeichnet ist. 

7. Warmeempfindliches Bilderzeugungselement nach Anspruch 5 oder 6. bei dem das hydrophobe Bindemittel aus 
der Gruppe bestehend aus Novolaken, Polyvinylphenolen und carboxylsubstltuierten Polymeren ausgewahit ist. 

8. Wamneempfindliches Bilderzeugungselement nach einem der AnsprOche 1 bis 7, bei dem die IR-empfindltehe 
Deckschicht Nitrocellulose oder ein Silikonharz enthlLlt. 

9. Wamieempfindliches Bilderzeugungselement nach einem der Anspruche 1 bis 8, bei dem die lR*empfmdliche 
Deckschicht eIne lichtabsorbierende Verbindung enthilt, die gegendber: 

- Nah-IR-Strahlung und 

- sichtbarer Strahlung und/oder UV-Strahlung 

empfindlk:h Ist. 

10. Positiv arbeitendes warmeempfindltehes Bilderzeugungselement zur Herstellung einer lithographischen Druck- 
platte mit einer auf einem lithographischen TrSger mit einer hydrophilen OberflSche angeordneten hydrophoben 
Schicht, die kein o-Chinondiazid enthalt und ein in waBrig-alkalrscher Losung losliches Polymer enthalt, und einer 
nichtablativen, gegenuber IR-Strahlung empfindlichen Deckschicht, dadurch gekennzeichnet, daBdie Durchdrlng- 
barkeit und/oder Solublllsierbarkeit der Deckschicht in wSBrlg-alkalischer Losung mit einem pH-Wert zwischen 7,5 
und 14 bei bildmSBiger IR-Laserbelichtung zunimmt. 

11. Bilderzeugungselement nach Anspruch 10, bei dem das in waBrig-alkallscher Losung Idsllche Polymer aus der 
Gruppe bestehend aus Novolaken, Polyvinylphenolen und carboxylsubstltuierten Polymeren ausgewahit ist. 

12. Bilderzeugungselement nach Anspruch 10 oder 11, bei dem die IR-empflndltche Deckschtoht Nitrocellulose oder 
ein Silikonharz enthalt. 



Revendications 

1. Element imageur themiosensible pour la confection d'une plaque d'impression lithographique, comprenant, sur 
un support lithographique pr^sentant une surface hydrophile, une couche hydrophobe qui est une couche d^sen- 
sibilisde d la lumi&re visible ou ^ Tultraviolet et qui comprend un polym^re soluble dans une solution aqueuse 
alcaline, et une couche sup^rieure sensible au rayonnement infrarouge, caract6ris6 en ce que ladite couche su* 
pdrieure prSsente, lors d'une exposition d un laser k Infrarouge selon une image, une capacity nSduite ou accrue 
k dtre p6n§tr6e et/ou solubillsde par une solution aqueuse alcaline dont le pH est compris entre 7,5 et 14. 

2. Element imageur thennosensible selon la revendication 1 , dans lequel, lors d'une exposition k un laser selon une 
image, la capacity de la couche sup^rieure k §tre pdndtrde et/ou solubilisde est accrue, ledit accroissement con- 
duisant k une Elimination des parties Imagoes par laser sans solubilisernl/ou endommager les parties non Imagoes 
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lors du developpement dudit 6l6ment imageur imag6 par laser k I'aide d'une solution aqueuse alcaline. 

3. Element Imageur thermosenslbfe selon Tune quelconque des revendicatlons 1 ou 2, dans lequel, lors d'une expo- 
sition k un laser selon une image, la capacity de la couche sup^rieure k dtre p6n§tr6e et/ou solubilis^e est r^duite, 

5 ladite reduction conduisant k une Elimination des parties non imagoes sans sotubiliser ni/ou endommager les 

parties imagees par laser lors du ddveloppement dudit Element Imageur expose au laser k I'aide d'une solution 
aqueuse alcaline. 

4. Element imageur thermosensible selon Tune quelconque des revendications 1^3, dans lequel ladite couche 
10 hydrophobe comprenant un polymdre soluble dans une solution aqueuse alcaline est une couche thermodurcis- 

sabie. 

5. Element Imageur photosensible selon Tune quelconque des revendicatlons 1 k 4» dans lequel ladite couche hy- 
drophobe comprenant un polym^re soluble dans une solution aqueuse alcaline comprend un llant hydrophobe. 

15 

6. Element Imageur thermosensible selon la revendicatlon 5, dans lequel tedit liant hydrophobe est caractdrisd par 
une insolubility dans Teau et 

a. une soiubilitE partielle ou une capacity partielle au gonflement dans une solution aqueuse alcaline et^ou 
20 c. une solubility partielle dans I'eau lorsqu'ii est combing k un co-solvant. 

7. Element imageur thennosensible selon les revendications 5 ou 6, dans lequel ledit liant hydrophobe est choisi 
pamii le groupe constituE de novolaques, polyvinylph6nols et polym&res k substitution carboxy. 

25 8. Element imageur thermosensible selon i'une quelconque des revendications 1 1t 7, dans lequel la couche sup6- 
rleure sensible k I'infrarouge comprend de !a nitrocellulose ou une r6s!ne de silicone. 

9. Element Imageur themnosensible selon I'une quelconque des revendications 1 £i 8, dans lequel ladite couche 
sup^rleure sensible k I'infrarouge comprend un compost absorbant la Iuml6re sensible : 

30 

au rayonnement infrarouge proche et 

au rayonnement visible et/ou au rayonnement ultraviolet 

10. Element imageur themiosensibie k effet positif pour la confection d'une plaque d'impression lithographique, com- 
35 prenant, sur un support lithographique pr^sentant une surface hydrophile, une couche hydrophobe ne contenant 

pas un o-quinonediazide et comprenant un polym^re, soluble dans une solution aqueuse alcaline, et une couche 
sup^rieure non ablative sensible au rayonnement infrarouge, caractyrisE en ce que ladite couche sup^rleure prS- 
sente, lors d'une exposition k un laser k infrarouge selon une image, une capacity accrue k §tre pdnytrde et/ou 
solubilisye par une solution aqueuse alcaline dont le pH est compris entre 7,5 et 14. 

40 

11. Element imageur selon la revendicatlon 10, dans iequel ledit polym^re soluble dans une solution aqueuse alcaline 
est choisi parmi le groupe constituy de novolaques, polyvinylphynols et polym&res k substitution carboxy. 

12. Element imageur selon les revendications 10 ou 11, dans lequel la couche supdrieure sensible k V infrarouge 
comprend de ia nitrocellulose ou une r^sine de silicone. 
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